Branded versus generic drug use in chronic disease management in Hong Kongperspectives of health care professionals and the general public
Background
Health care expenditures have been escalating in recent years and have thus become a global challenge. Generic substitution is an important New knowledge added by this study • Knowledge and perception of generic substitution remains low, both in the general public and among health care professionals.
• The general public, nurses, and pharmacists considered that patients should be given a choice for generic substitution.
• Fewer than one-fifth of doctors and nurses and approximately one-third of pharmacists believed that patient consent was needed prior to generic substitution, compared with approximately two-thirds of the general public. Implications for clinical practice or policy • Disagreements exist among stakeholders, although generic substitution is commonly employed in Hong Kong.
• A number of patients reported adverse drug reactions upon generic substitution, which may be clinically significant. Further investigation is warranted. 4 Because the public health care system is heavily subsidised by the government, cost containment of drug expenditures is vital in public hospitals. Therefore, it is not uncommon to adopt generic substitution in public hospitals, although it is not legally required in Hong Kong.
醫護界與大眾對於使用「專利藥物」與「非專利 藥物」之意見調查
Generic substitution, either voluntary or mandatory, has been introduced in many countries around the world. 5, 6 However, patients and health care professionals remain sceptical regarding the use of generic drugs, [6] [7] [8] [9] [10] [11] [12] despite the lack of evidence for significant clinical risks. [13] [14] [15] In Hong Kong, medicines are typically supplied in clinics or hospitals, because prescribing and dispensing are not separated. As a result, the prescribing and dispensing of generic drugs relies on the attending physicians and internal policies established by public hospitals. There are few choices for members of the general public ("general public"). Furthermore, only stability data are required for the registration of pharmaceutical products in Hong Kong, 16 while pharmacokinetic studies are generally required in many other countries, such as the United States and New Zealand. 17, 18 In 2009, a review committee recommended the inclusion of bioavailability and bioequivalence (BABE) studies as requirements for registration of generic drugs, as well as phased implementation of these new requirements. As of 2016, Phase 2 requirements for BABE studies were implemented; BABE studies are now mandatory for 29 antiepileptic drugs and 38 drugs with narrow therapeutic ranges. 19 However, the suitability for most generic substitutions, especially in terms of the bioequivalence of the products, remains questionable. Owing to the lack of pharmacokinetic data, uncertainty may have greater impact in cases of generic-to-generic substitution. Generic-togeneric substitution due to manufacturer-related interruptions in drug distribution is common in Hong Kong. 4 The present study aimed to evaluate the understanding of generic substitution among health care professionals and the general public, and to identify their experiences in terms of undesirable clinical outcomes after substitution.
Methods
A cross-sectional descriptive study was conducted from March 2015 to May 2017 by using a selfcompleted anonymous questionnaire in Hong Kong. No consent was obtained because the questionnaire was conducted in an anonymous manner. The private information collected was considered non-sensitive and participants were informed that precautions would be taken to preserve the confidentiality of the research data. The background and aims of the questionnaire were disclosed to participants before they completed the questionnaire.
Two sets of questionnaires were developed for the general public and health care professionals, respectively. Both questionnaires cover four areas, including the demographic data of the interviewees (age, gender, monthly income, level of education, chronic diseases and insurance), knowledge and perception of generic drugs, experiences of generic substitution, and policy views for generic substitution. To ascertain the overall reliability of the results of the questionnaire, it was further modified in accordance with feedback from a pilot study that involved 50 physicians and 500 patients during January to February 2015.
Five statements, regarding active ingredient, dosage form, efficacy, similarity to branded drugs, price and quality, were used to assess knowledge regarding generic drugs in the general public; four separate statements, regarding active ingredient, strength, dosage form, and excipient, were used to assess knowledge among health care professionals. Health care professionals were further asked about the legal requirements for registration of generic drugs in Hong Kong, the definition of bioequivalence, and their perceptions of generic drugs. A 5-point Likert scale was used to assess perceptions of generic drugs with regard to price, side-effect profile, quality, efficacy, and preferences for using branded drugs.
In the third part of the questionnaires, experiences of using generic drugs were assessed. These included adverse drug reactions encountered after switching from branded to generic products, as well as factors that affected the use of generic drugs compared with branded drugs. The questionnaire for the general public further assessed previous usage of generic drugs, previous experience of switching from branded to generic, and the respondents' willingness-to-pay for branded products. Respondents' preferences regarding branded or generic products, with respect to changes in the price of branded products, were documented; the hypothetical price decreased from 200% of the generic price to equivalent to the price of generic products, in intervals of 20% reductions. Only respondents with chronic illnesses were included in this portion of the analysis, as this population is more sensitive to changes in drug price.
The last portion of the questionnaire assessed views regarding the need to obtain patients' consent for substitution of branded products with generic products. The general public was further queried whether notification and explanation were required upon generic substitution.
The questionnaire for the general public was distributed during an outreach programme and public lecture series organised by the School of Pharmacy, The Chinese University of Hong Kong. Physicians from public sectors were recruited from the Prince of Wales Hospital; private physicians were randomly identified and recruited from the list of the Hong Kong Doctor Association, accessed via http://www.hkdoctors.org. Questionnaires were distributed via email to pharmacists and nurses who had participated in outreach programmes organised by the School of Pharmacy, The Chinese University of Hong Kong since 2010.
Discrete data were presented as frequency percentages; mean 5-point Likert scale ratings were used. Cumulative frequency was employed to determine the rank order of factors that affected the use of generic drugs. All data were analysed using Excel 2017 (Microsoft Corp., Redmond [WA], United States).
Results
A total of 5748 individuals were invited to complete the questionnaire, and 2251 complete responses were received. Tables 1 and 2 summarise the demographic data of the 2106 general public respondents, 73 doctor respondents, 22 nurse respondents, and 50 pharmacist respondents.
Only 41.2% and 23.4% of the general public respondents were aware that generic drugs have the same active ingredients and dosage forms, respectively, as branded drugs. However, 65.5% of the respondents thought generic drugs were cheaper; only 14.9% believed that they were of lower Table 3 summarises the knowledge and perceptions of generic drugs among the different groups of respondents. All four groups of respondents ranked "efficacy" as their primary concern when considering generic substitution. Other factors that were considered are detailed in Table 4 . Moreover, a substantial number of respondents reported that they or their patients experienced adverse drug reactions upon generic substitution (general public: 26.6%; doctors: 23.3%; nurses: 9.1%; pharmacists: 42.0%), primarily comprising cardiovascular, gastrointestinal, psychiatric, and respiratory medications. The preferences of patients with chronic illnesses for branded products are illustrated in the Figure. Most respondents would opt for branded products as long as the price was not more than 1.4-times that of generic products.
At least half of the general public (50.0%) and health care professionals (nurses: 63.6%; pharmacists: 92.0%), except doctors (42.5%), considered that patients should be given a choice for generic substitution. However, fewer than one-fifth of doctors and nurses, and approximately one-third of pharmacists, considered that patient consent was necessary prior to generic substitution, compared with approximately two-thirds of the general public. Views regarding policies of generic substitution among the different stakeholders are listed in Table  5 .
Discussion
A Japanese study showed that most patient respondents declined the use of generic drugs. 6 In contrast to that report, the current study showed that 53.2% of the general public in Hong Kong was unaware whether they were using branded medications or generic substitutes. The proportion of awareness of "branded drugs" was also significantly lower in the current study than in the Japanese study (45.2% vs 68.4%). 6 This difference could be attributed to the lower literacy in Hong Kong. More than 40% of respondents did not attend tertiary school or higher education, and more than 10% only completed primary school or lower. This low level of literacy may act as a barrier against effective communication when discussing the use of generic substitutes.
From our findings, generic substitution remains controversial in Hong Kong. Although most general public respondents believed that generic substitutes are not of lower quality, they demanded notification from health care professionals and wished to be given the option to consent to generic substitution; most health care professionals were reluctant to follow this approach. The reluctance may be attributed to the lack of understanding about generic drugs. Indeed, most doctors, nurses, and pharmacists tended to believe that generic drugs were less expensive because of their lower quality. Thus, it is unsurprising that the health care professionals exhibited a slight tendency to recommend branded products over generic substitutes (5-point Likert scale score = 3.1-3.3). Hence, education combined with more stringent registration requirements (eg, mandatory pharmacokinetic data) is essential for greater acceptance of generic drugs and maintenance of a sustainable health care system. Despite being ranked as a primary concern regarding generic substitution, the efficacy of generic drugs cannot be guaranteed in Hong Kong due to a lack of pharmacokinetic data. Indeed, over 40% of the health care professional respondents stated that generic medications were of lower quality. Very recently, the Hong Kong government began to include BABE studies as legal requirements for the registration of certain generic drugs (eg, antiepileptic drugs and drugs with narrow therapeutic ranges), in addition to existing good manufacturing practice requirements. 16 With the implementation of BABE requirements, this fundamental step may support increased quality of generic products, thus addressing the concerns of both the general public and health care professionals. 20 Adverse drug reactions were also encountered upon generic substitution among various categories of commonly prescribed medications. Similar results have been reported in a Norway study, in which approximately one-third of patients reported negative experiences upon switching; there was no correlation between the adverse reaction and age, gender, or complexity of medical regimen. 10 The lack of BABE studies could be a possible explanation, but further investigation is warranted.
Concerning preferences for branded products with respect to changes in price, it was surprising that not all respondents opted for branded products, even when the price was identical to that of generic products. Furthermore, the preference for branded products did not linearly increase with price. These results could be attributed to the design of the questionnaire and to the perceptions of the respondents, because the questionnaire did not specify the nature of the hypothetical medications that were substituted (eg, short-term or long-term administration), the equivalence of the products, or the actual price of the products. These factors may be significant to respondents when making a decision.
As indicated by the low response rate, selection bias is a major limitation of the current study due to its self-administered questionnaire nature and the convenient sampling method used to distribute the questionnaire. The unexpected high proportion of respondents with tertiary education or higher may be explained by an increased level of health consciousness among individuals who attend outreach services and public lectures organised by the university, as well as the complexity of the questionnaire. The survey results in this study potentially overestimated the knowledge of the general public with respect to generic drugs; thus, the generalisability of the results to the whole population may be limited. Further, as indicated from the demographic data, the sample size of health care professionals was relatively small and may not be representative of the overall population of health care professionals.
Conclusion
Although generic medications have been commonly used in Hong Kong, knowledge and perception of these medications has remained low, both in the general public and among health care professionals. This knowledge deficit could potentially lead to conflicting perspectives among stakeholders in terms of "generic substitution. "
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